The cell wall of Saccharomyces cereuisiae is composed of about equal amounts of glucan and heavily mannosylated proteins, and a small amount of chitin. Glucan and chitin form an internal, skeletal layer that is interspersed with and surrounded by mannoproteins 111. The mechanism by which proteins become incorporated in the cell wall is still largely unknown. There is strong evidence, however, for a role of glycosylphosphatidylinosito1 (GPI) anchors in this process [l] . First, several wall proteins such as the sexual agglutinins and flocculin are known to contain a GPI anchor addition signal [2-41. Second, elongation of a -reporter protein with the C-terminal thirty amino acids of cY-agglutinin, which include the GPI anchor addition signal, is sufficient to target it to the cell wall [5] . Third, deletion of the GPI anchor addition signal from cu-agglutinin results in secretion of active a-agglutinin into the medium [6] . To further study the mechanism of cell wall protein incorporation, the Calcofluor white-hypersensitive cell wall mutant cwh6 [7] was chosen. The mannose content of the cell wall in this mutant is reduced by 54%, whereas the mannosylation of [8] and ura+ prototrophes were selected. Plasmids were isolated that allowed growth at both the restrictive temperature and at increased Calcofluor white concentrations. Subcloning identified a 3.4-kb region that was still able to complement the cwh6 muta-A:: tion (Fig. 1A) . Partial sequence analysis (Fig. 1B) revealed 99% identity over 613 base pairs to the SPT14gene [9] and its 3' flanking region (data not shown). As the restriction maps of CWH6 and SPT14
were also identical, we concluded that we had cloned SPT14 and that SPTl4 could complement cwh6. SPT14 gene was disrupted by replacing a l.l-kb BumHI fragment with the URA3 gene (Fig. 1C) . A ura3-diploid wild type strain was transformed with the SPT14::URA3 construct, in order to induce homologous recombination. Uracil prototrophes were selected and sporulated. A 2:2 segregation was observed between ura-wild type colonies and clumps of up to fifty cells demonstrating that SPTl4 was essential for growth.
TO show that CWH6 and SPTl4 were identical, a cwh6 / CWH6 heterozygous diploid strain was transformed with the SPT14::URA3 disruption construct. Forty percent of the uracil prototrophes were temperature sensitive, indicating that the CWH6 allele was disrupted. The Ts-cells failed to sporulate. Ts+ transformants were sporulated and showed a 2:2 segregation between urawild type colonies and clumps of up to fifty cells as observed before. This indicates that in Ts+ cells the cwh6 allele was disrupted. We conclude that cwh6 is a mutant allele of SPT14.
SPT14 was initially identified as a suppressor of Ty insertion in the HIS4 promoter region and proposed to function as a trans-acting transcription factor [9] . However, the Sptl4-protein sequence showed no similarity to any known transcription factors. In contrast, 46% of 429 amino acids were identical and 86% were found to be conserved between Sptl4p and the human PIG-A protein ( Fig. 2A ) [lo] . PIG-A is one of three genes that are necessary for the transfer of N-acetyl-glucosamine (G~cNAc) to phosphatidylinositol (PI -+ PIG), an essential step in the formation of GPI anchors [ll] . Sptl4p also has 21% identical and 70% conserved residues compared to 214 amino acids from Salmonella typhimurium RFAK protein ( Fig. 2A) [12-151. RFAK is involved in the transfer of GlcNAc to glucose in lipopolysaccharides.
The high degree of conservation between the predicted protein sequences of PIG-A, RFAK, and SPT14 strongly indicates that these proteins have a similar function. Based on this and on the phenotypic characteristics of cwh6 (see above), it seems likely that Sptl4p/Cwh6p, like human PIG-A, is involved in transferring GlcNAc to phosphatidylinositol to form a GPI anchor precursor. Interestingly, smaller conserved regions (from amino acid 194-239 and 283-428 in Sptl4p) were found in six glycogen synthases and seventeen sucrose synthases (Fig. 2B) . As both types of enzymes use UDPGlc as a glucose donor, whereas a similar compound, UDP-GlcNAc, functions as a donor of N-acetylglucosamine to form phosphatidylinositol-GlcNAc, this further supports our conclusion that Sptl4p/CwlWp is involved in the transfer of GlcNAc to phosphatidylinositol.
Finally, since the mannose content of cwh6 cell walls is less than Hordeum uulgare [13] , and SUSl, a sucrose synthase from Oryza sativa [14] . Calculation of the percentage of conservation between proteins was performed according to Lipman and Pearson [15] , using the MacDNASIS Pro DNA and Protein Sequence Analysis System. half of the wild type level, this indicates that a majority of cell wall proteins makes use of a GPI anchor-dependent incorporation mechanism.
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